Background. Activation of the mitogen-activated protein kinase pathway is important for growth of pediatric lowgrade gliomas (LGGs). The aim of this study was to determine the recommended phase II dose (RP2D) and the dose-limiting toxicities (DLTs) of the MEK inhibitor selumetinib in children with progressive LGG. Methods. Selumetinib was administered orally starting at 33 mg/m 2 /dose b.i.d., using the modified continual reassessment method. Pharmacokinetic analysis was performed during the first course. BRAF aberrations in tumor tissue were determined by real-time polymerase chain reaction and fluorescence in situ hybridization. Results. Thirty-eight eligible subjects were enrolled. Dose levels 1 and 2 (33 and 43 mg/m 2 /dose b.i.d.) were excessively toxic. DLTs included grade 3 elevated amylase/lipase (n = 1), headache (n = 1), mucositis (n = 2), and grades 2-3 rash (n = 6). At dose level 0 (25 mg/m 2 /dose b.i.d, the RP2D), only 3 of 24 subjects experienced DLTs (elevated amylase/lipase, rash, and mucositis). At the R2PD, the median (range) area under the curve (AUC 0-∞ ) and apparent oral clearance of selumetinib were 3855 ng*h/mL (1780 to 7250 ng × h/mL) and 6.5 L × h −1 × m −2 (3.4 to 14.0 L × h −1 × m −2 ), respectively. Thirteen of 19 tumors had BRAF abnormalities. Among the 5 (20%) of 25 subjects with sustained partial responses, all at the RP2D, 4 had BRAF aberrations, 1 had insufficient tissue. Subjects received a median of 13 cycles (range: 1-26). Fourteen (37%) completed all protocol treatment (26 cycles [n = 13], 13 cycles [n = 1]) with at least stable disease; 2-year progression-free survival at the RP2D was 69 ± SE 9.8%. Conclusion. Selumetinib has promising antitumor activity in children with LGG. Rash and mucositis were the most common DLTs.
40%. 2 Current treatment strategies, especially radiotherapy, are associated with neurocognitive and neuroendocrine dysfunction, ototoxicity, vasculopathy, and second neoplasms. [3] [4] [5] [6] [7] [8] Chemotherapeutic strategies are often only transiently effective. Novel therapeutic strategies are needed to improve PFS and mitigate these sequelae.
The most common genetic aberrations in pediatric LGG involve activation of the mitogen-activated protein kinase (MAPK) pathway, 9, 10 usually via activation of BRAF through a tandem duplication resulting in KIAA1549-BRAF fusion 11 or an activating point mutation of BRAF V600E . 12 Seventy percent to 90% of pilocytic astrocytomas (PA) harbor a BRAF-KIAA1549 fusion 10 and 10%-20% of World Health Organization grades II-IV astrocytomas 12, 13 and 60% of xanthoastrocytomas 12 harbor a BRAF V600 mutation. Genetic syndromes such as neurofibromatosis type 1 (NF-1) that activate the Ras/Raf/MAPK pathway are also associated with the development of childhood LGG. 9, 10 Selumetinib (AZD6244, AstraZeneca) is a potent, selective, orally available, non-ATP-competitive small-molecule inhibitor of MEK-1/2. 14 BRAF V600E PA xenograft model studies demonstrated tumor regression and prolonged eventfree survival, 15 while adult studies have demonstrated promising activity in patients with BRAF abnormalities. [16] [17] [18] [19] [20] [21] [22] We report the results of a phase I trial of selumetinib in children with progressive LGG. The objectives were to estimate the recommended phase II dose (RP2D), describe dose-limiting toxicities (DLTs) and selumetinib pharmacokinetics (PK), assess tumor BRAF aberrations, and describe treatment-related changes in tumor MRI characteristics.
Patients and Methods

Eligibility
Subjects ≥3 and ≤21 years old with progressive or recurrent LGG and Lansky or Karnofsky scores of ≥60 were eligible. Histological verification was required except for those with visual pathway tumors. Subjects must have received ≥1 prior treatment regimen, had to be ≥4 weeks since cytotoxic chemotherapy (6 if nitrosourea), ≥7 days since growth factor (14 if long-acting) or biologic agents, ≥3 half-lives since prior monoclonal antibody, and ≥12 weeks since irradiation. Subjects had to have adequate bone marrow (absolute neutrophil count ≥1000/μL, platelet count ≥100 000/μL, hemoglobin ≥8.0 g/dL), renal (ageadjusted normal serum creatinine or glomerular filtration rate ≥70 mL/min/1.73 m 2 ), and liver function (total bilirubin ≤1.5× and alanine aminotransferase ≤2.5× the institutional upper limit of normal for age and albumin ≥3 g/dL). Subjects were excluded if pregnant or lactating or had QTc >450 ms, blood pressure >95th percentile for age, or prior MEK or BRAF inhibitor therapy. Subjects of childbearing/fathering potential had to consent to birth control, including abstinence. Informed consent and assent were obtained according to institutional guidelines. Institutional review boards of participating institutions maintained protocol approval throughout the study.
Treatment Regimen, Drug Administration, and Dose Escalation
Selumetinib, supplied by AstraZeneca and distributed by the National Cancer Institute (NCI) as 10-and 25-mg capsules, was administered orally twice daily, in 28-day cycles. The protocol initially enrolled subjects ≥12 years of age at a starting dose of 33 mg/m 2 /dose b.i.d., with planned dose escalations to 95 mg/m 2 /dose b.i.d. and dose de-escalation to level 0 (25 mg/m 2 /dose b.i.d.) for toxicity. The protocol was amended to include levels −1 (20 mg/m 2 /dose b.i.d.) and −2 (15 mg/m 2 /dose b.i.d.) to allow further dose de-escalation for toxicity and to enroll children 3 to 12 years at the RP2D. Dose escalation was determined by the likelihoodbased modified Continual Reassessment Method (CRM) using a 2-parameter logistic model based on dosages adjusted for body surface area with initial cohort sizes of 3 patients at each new dose level. If the cohort was expanded at a given dose beyond 3 patients and the accrual was slow, the algorithm allowed de-escalation based on fewer than 6 patients if warranted by observed number of DLTs. The maximum tolerated dose (MTD) was considered estimated when at least 6 patients were treated at the candidate dose and treating 2 additional patients would not lead to escalation. The details of the algorithm are described by Onar et al, 23 and the rationale of choosing the CRM over other dose finding algorithms and its operating characteristics have been previously described. [23] [24] [25] [26] Patients could receive up to 26 cycles of therapy (~2 y) in the absence of disease progression or adverse events requiring discontinuation of therapy.
Definition of MTD and DLT
The target toxicity level for the MTD was defined as 25% based on DLTs observed during course 1. Toxicities were graded according to the NCI Common Terminology Criteria
Importance of the study
Activation of the mitogen-activated protein kinase pathway, usually via KIAA1549-BRAF fusion or an activating point mutation of BRAF V600E , plays a key role in pediatric LGG pathogenesis. Selumetinib (AZD6244, AstraZeneca) is a potent, selective, orally available, non-ATP-competitive small-molecule inhibitor of MEK-1/2. In this phase I study, we demonstrate that selumetinib is tolerable and active at the RP2D of 25 mg/m 2 /dose b.i.d. in children with LGG. Twenty percent of patients had sustained partial responses; patients received a median of 13 courses (range 1-26); 34% completed 26 cycles of therapy with a 2-year progression-free survival at the RP2D of 69 ± SE 9.8%. These phase I results are the basis of ongoing phase II studies in children with LGGs.
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for Adverse Events version 4.0. Hematologic DLT was defined as any grade 4 toxicity (except lymphopenia), grade 3 neutropenia with fever, or grade 3 thrombocytopenia with bleeding. Nonhematologic DLT was defined as any grade 3 or 4 toxicity possibly related to selumetinib or any grade 2 toxicity persisting ≥7 days that was medically significant or intolerable enough to interrupt/reduce dose.
Definition of Response
Disease evaluations were obtained at baseline; after courses 2, 4, and 6; and after every third course thereafter. Initially, response definitions were: complete response (CR): complete disappearance of enhancing tumor and mass effect on MRI with stable or decreasing corticosteroid dose and stable neurologic examination; partial response (PR): ≥50% reduction in bidimensional tumor measurements (for CR or PR, response had to be sustained for at least 8 wk); progressive disease (PD): worsening neurologic status or >25% increase in bidimensional measurements, new lesions, or increasing corticosteroid doses; stable disease (SD): response not meeting criteria for other categories, with stable neurologic examination and corticosteroid dose. Historic definitions of response in pediatric LGG and current standard practice do not rely solely on changes of enhancement patterns, which may not be associated with tumor-volume changes. Indeed, enhancement may completely disappear when significant non-enhancing tumor remains. To conform to more widely accepted response definitions, an amendment clarified MR response definitions-CR: complete tumor disappearance on T2/fluid attenuated inversion recovery (FLAIR) with resolution of any enhancement, no new lesions; and PR: ≥50% reduction in bidimensional tumor measurements on T2/FLAIR. SD and PD definitions remained unchanged, with a clarification that increase in T1 postcontrast enhancement alone (without accompanying increase in disease bulk on T2/FLAIR) was not considered tumor progression.
Neuroimaging Correlative Studies
Baseline and on-treatment tumor volume measurements were obtained from the post-gadolinium T1 images and axial FLAIR sequences with user-assisted semi-automated software from the Vitrea workstation (Vital Images). Objective responses were independently verified by the study neuroradiologist (T.Y.P.). Measurements were analyzed in aggregate to interrogate relative changes in tumor size on treatment. Diffusion analyses and region of interest analyses were performed using ImageJ (National Institutes of Health). The mean tumor apparent diffusion coefficient (ADC) value was divided by the mean ADC of a region of interest from normal frontal white matter from the same study.
Pharmacokinetics
Blood samples were collected prior to the first selumetinib dose and up to 24 hours thereafter; the second dose was held to allow PK assessment of a single selumetinib dose. Selumetinib and N-desmethyl selumetinib concentrations were measured by a validated liquid chromatographicmass spectrometric assay. Lower limit of quantitation for parent drug and metabolite was 2.0 ng/mL.
The peak plasma concentration (C max ) and time to C max (t max ) were determined from the plasma concentrationtime profile. The log-linear terminal slope (β) was defined by the last 2 measurable concentration-time data points in the serial sampling window. The terminal half-life (t 1/2 ) was calculated as t 1/2 = ln(2)/β. The area under the plasma concentration versus time curve from time zero to infinity (AUC 0-∞ ) was calculated using the linear trapezoidal rule. The apparent oral clearance (CL/F) was calculated as the dose normalized by body surface area divided by AUC 0-∞ . Selumetinib and N-desmethyl selumetinib dose proportionality were assessed by one-way ANOVA on CL/F stratified by dosage.
Tissue Studies for BRAF Aberrations/MAPK Pathway Activation
Phosphorylated extracellular signal-regulated kinase (ERK) was assessed by immunohistochemistry (IHC) (antipERK1/2; #4370, Cell Signaling Technology); 1:500 dilution 120 minutes at 37°C using an automated IHC tissue staining process (Benchmark XT, Ventana Medical Systems). Phosphorylated ERK1/2 positivity in tumor cells was scored (J.P.) using a 4-tier system: 0: <5% tumor cells; 1: ≥5% but <25%; 2: ≥25% but <75%; 3: ≥75%. The score denoted the most positive region within at least one high power field at a magnification of 200×.
BRAF Fusion Proteins
Unstained slides cut from formalin-fixed paraffin embedded tumor tissue were analyzed for the KIAA1549-BRAF fusion protein by fluorescence in situ hybridization, as previously described. 27 The BRAF-KIAA1549 gene fusion was scored as positive if >25% showed fusion of one red signal and one green signal resulting in a yellow signal.
BRAF V600E Mutation Detection
The BRAF mutation testing assay utilizes PCR amplification and dye termination sequencing of exon 15 of the BRAF gene using specific PCR primers.
A histologic section of formalin-fixed paraffin embedded tissue is examined by a pathologist to identify an area of tissue with sufficient tumor for detection (≥40% tumor if possible). DNA is extracted from tumor areas on adjacent unstained slides and exon 15 of the BRAF gene is amplified in a PCR reaction. PCR products were purified using the Exo/SAP method. Sequencing reactions were performed using Big Dye v3.1 (Applied Biosystems) with M13 forward and reverse primers. The sequencing products are separated by capillary electrophoresis on an Applied Biosystems 3500XL Genetic Analyzer. Sequence traces were analyzed using Mutation Surveyor (Softgenetics).
Mutations are reported based on National Center for Biotechnology Information Reference Sequence: NM_004333.4.
The limit of detection for Sanger sequencing has been reported to be approximately 20% mutant allele.
Results
Subject Characteristics
Among 38 eligible subjects, 1 progressed during the first course and was inevaluable for estimation of the MTD. Table 1 summarizes the subject characteristics. The most common histology was PA (n = 22). Five had NF-1-associated LGGs. The median number of selumetinib courses was 13 (range: 1-26). Table 2 summarizes DLTs. Three dose levels were assessed in the ≥12-years-old cohort. At dose level 1 (33 mg/m 2 /dose b.i.d.), 1 of 3 subjects experienced a DLT (grade 3 headache), which led to a dose expansion at this dose level. The first subject in the expanded cohort experienced a DLT (grade 2 intolerable rash) and based on 2/4 DLTs, the CRM prompted de-escalation to dose level 0, 25 mg/m 2 /dose, with no DLTs in 3 subjects, leading to a dose re-escalation to dose level 1. None of the 4 additional subjects enrolled at dose level 1 had a DLT. Since only 2 of 8 subjects at dose level 1 experienced DLTs, escalation to dose level 2 (43 mg/ m 2 /dose b.i.d.) occurred. Two of 3 subjects at dose level 2 experienced DLTs (grade 3 mucositis [n = 1]), grade 3 rash [n = 2]), rendering this dose too toxic. Thus, the MTD was considered to be 33 mg/m 2 /dose (dose level 1) and the cohort was expanded; however, 2 of 3 subjects enrolled post-expansion experienced DLTs. Since 4 of 11 patients at dose level 1 had experienced DLTs, this dose level was deemed too toxic. None of 3 subjects experienced a DLT at the de-escalated dose of 25 mg/m 2 /dose b.i.d., making it the RP2D. As planned, accrual at this dose was expanded to 12 patients by adding 6 additional slots for patients ≥12 years old and 12 slots for those aged <12 years. In the expansion cohort, 3/12 enrolled in the older cohort experienced DLTs. None of the 12 younger subjects enrolled at 25 mg/m 2 /dose b.i.d. experienced DLTs, rendering 25 mg/ m 2 /dose b.i.d. the RP2D for both cohorts. Table 3 summarizes all grades 3 and 4 toxicities at least possibly attributable to selumetinib, which most commonly were rash, diarrhea, and creatine phosphokinase (CPK) elevation. One subject, who had an optic pathway glioma and had originally been reported to have grade 4 visual dysfunction, developed worsening grade 4 decreased visual function, without any retinal changes during course 10 of therapy. Seventeen subjects discontinued treatment because of toxicities or patient/physician preference. Two of 3 subjects treated at dose level 2 discontinued treatment after 3 courses following dose reductions. Six of 10 subjects initially assigned to dose level 1 discontinued treatment due to toxicities after 1 to 14 courses, after one or more dose reductions. Among 25 subjects initially assigned to dose level 0, 9 discontinued treatment due to toxicity or patient/physician preference after 1-23 courses, generally after dose reductions. Only 2 of the 9 experienced DLTs in the first course (grade 3 lipase [n = 1] that did not resolve despite a dose reduction, and grade 3 mucositis [n = 1] in a patient whose therapy was discontinued without an attempt to dose de-escalate). Five of the 7 subjects taken off therapy in later courses either did not experience dose-modifying toxicities and were taken off therapy based on parental/patient (n = 2) or physician preference (n = 1) or for toxicities that may have been averted or not considered dose modifying based on later amendments. Of the 2 subjects taken off therapy for toxicity during later courses, one experienced asymptomatic grade 3 CPK elevation predating an amendment that excluded grade 3 CPK elevation as a dose-limiting/modifying toxicity and another experienced grade 3 rash/paronychia which may have been averted had a later amendment introducing comprehensive supportive care and treatment guidelines for rash and paronychia been in place.
Toxicities
The treatment duration at each dose level, intrapatient dose de-escalations and timing, and reasons for treatment discontinuation are graphically represented in Figure 1A . 
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Responses
Five centrally confirmed sustained PRs were reported, all in subjects treated at 25 mg/m 2 /dose b.i.d. None had NF-1. Among the 5 responders, 2 had BRAF-KIAA1549 fusion, 1 had a BRAF V600E mutation, 1 had both, and 1 had insufficient tissue for evaluation; 4 completed all 26 courses and 1 discontinued therapy due to toxicity after 13 cycles. Figure 1B summarizes the response and PFS for all patients. Detailed information on biologic marker status and best response are summarized in supplementary  Table A1 . Overall, 13 (34%) completed all 26 courses (2 y); 7 additional subjects completed at least 13 cycles (1 y). Among 5 patients with NF-1, 3 completed 26 cycles, one 20 cycles, and one 4 cycles. Among 5 subjects with tissue who had no BRAF alterations detected (Table A1 ), 1 experienced PD after 1 cycle; 3 were taken off therapy due to toxicities after 3, 11, and 24 courses; and 1 completed 26 courses ( Figure 1B) .
Seventeen subjects progressed, 7 on therapy and 10 after discontinuing therapy. Of 17 with PD, 5 experienced clinical progression only; 12 had radiographic progression. Among 10 subjects who progressed while off treatment (including 2 with PRs), progression occurred within 2 (n = 2), 3 (n = 3), and 7 months (n = 4) after discontinuing treatment. Another subject who came off therapy due to toxicity after 2 courses died of PD 1.3 years later. Median follow-up after treatment discontinuation for the 20 subjects who have not progressed is 7.7 months (range: 0-23.8 mo).
Waterfall plots demonstrating reductions in tumor volume from baseline based on minimum tumor size by FLAIR/T2 and by contrast enhancement as measured by central review are in Figure 2A and B, respectively. A large majority of subjects experienced at least some tumor volume reduction on FLAIR but showed more dramatic and earlier decrease in tumor enhancement.
Volumetric changes in tumor size were quantified by calculating median fold changes between baseline and various treatment time points for subjects. Mixed effects models utilizing longitudinal volume FLAIR and volume contrast enhancement values detected statistically significant decreases over time (volume FLAIR: slope = −.6592, P = .0049; volume enhancing: slope = −.6533, P = .0003).
There were significant associations between shorter PFS and increase in tumor volume both on FLAIR (P = .0031, hazard ratio [HR] = 1.015) and by enhancement (P = .0040, HR = 1.040) as assessed by Cox regression models treating tumor volume as a continuous variable. The first number in each cell represents number of episodes for each toxicity and the numbers in parentheses represent number of subjects in whom the toxicity was reported. 
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No significant change in diffusion values was detected over time and no association was found between diffusion values and PFS.
An example of the difference in change in FLAIR versus enhancement is shown in supplementary Figure A1 . Twoyear PFS for the 25 subjects treated at RP2D was 69 ± SE 9.8% (supplementary Figure A2 ).
Pharmacokinetics
Selumetinib PK was analyzed for 32 consenting subjects ( Table 4 ). The selumetinib and N-desmethyl selumetinib CL/F values were consistent through all dosage groups (ANOVA; P = .05 and .65 for parent and metabolite, respectively). The AUC 0-∞ of selumetinib and N-desmethyl selumetinib increased dose-proportionally from dosage level 0 to 2. No significant age dependency in CL/F for selumetinib or N-desmethyl selumetinib was observed (selumetinib r 2 = .10, P = .07; N-desmethyl selumetinib r 2 = .02, P = .36).
BRAF Aberrations
Nineteen subjects had tissue for BRAF studies: 10 had KIAA1549-BRAF fusion only, 2 had BRAF V600E mutation only, 1 had both, 5 had neither, and 1 had no BRAF V600E mutation but had insufficient tissue to assess KIAA1549-BRAF fusion (supplementary Table A1 ). MAPK pathway signaling was active (≥25% of cells stained positive for ERK1/2 phosphorylation within the most positive region in at least one high power field) in all 20 cases examined. 
Discussion
Selumetinib demonstrated promising activity in children with recurrent LGG, with 20% experiencing sustained PRs at the RP2D of 25 mg/m 2 /dose b.i.d. Of 5 responders, 4 with available tissue had BRAF aberrations. Compellingly, the 2-year PFS for 25 subjects treated at the RP2D was 69 ± SE 9.8%; 53% of all subjects completed at least one year (13 cycles) of therapy and 34% completed 2 years (26 cycles). Similar to adults, DLTs included rash and mucositis, amylase/lipase elevation, and headache. Chronic selumetinib dosing was poorly tolerated at higher doses. Nine of 24 subjects initially enrolled at the RP2D discontinued treatment because of toxicities in later courses.
Several other agents have shown activity in children with LGGs. Gururangan et al 28 reported a 3/30 (10%) PR and 2-year PFS of 49% (30%-67%) for temozolomide compared with 1/21(5%) PR with 41% SD after 12 cycles in Nicholson et al's study. 29 A recent PBTC study reported 2/35 (6%) PR and 2-year PFS of 47.8 ± SE 9.3% for bevacizumab with irinotecan. 26 Finally, Bouffet et al 30 reported 1 CR and 10 PR (based primarily on contrast-enhanced imaging results) in 50 patients (22%), receiving vinblastine with 2-year and 5-year PFS of approximately 62% and 42.3 ± 7.2%, respectively.
In this study, initial response definitions based on reduction of enhancing tumor demonstrated 11 PRs among 25 patients at the RP2D (44%). Enhancement in these tumors likely reflects enhanced angiogenesis, vascular endothelial growth factor (VEGF) expression, and VEGF receptor 2 activation (in tumor endothelial cells) characteristic of PA. [31] [32] [33] The modified response criteria, based primarily on tumor volume reduction on T2/FLAIR, reduced the number of centrally reviewed responses to 5 (20%). As the waterfall plots demonstrate, the large majority of subjects experienced a T2/FLAIR tumor-volume reduction with a more dramatic reduction in enhancement (Figure 2) . A possible explanation for the reduction in enhancement is inhibition of MAPK pathway signaling, which is associated with tumor angiogenesis. 34 Indeed, MEK inhibitors have been shown to downregulate VEGF production in preclinical models. 35, 36 Similar rapid reductions in enhancement in LGG were observed in the PBTC bevacizumab trial. 37 Indeed, given the anti-angiogenic mechanism of action attributed to weekly vinblastine, enhancement-based response definitions in Bouffet et al's study 30 may, like our initial results, have overestimated response rates. Three-dimensional ADC histogram analyses of the entire tumor volume may be considered in assessing LGG in future studies. 38 This is the first study to describe selumetinib and N-desmethyl selumetinib PK in children. Exposure at dose level 0 is lower than the average (range) AUC at the adult MTD of 75 mg of 6335 ng × h/mL (5260-8510 ng × h/mL) but similar to the adult AUC of 3075 ng × h/mL (1500-6430 ng × h/mL) at a comparable adult dose of 50 mg (or ~29 mg/ m 2 ). 39 Similar plasma exposures of selumetinib have been demonstrated to inhibit ERK phosphorylation in peripheral blood cells. Plasma N-desmethyl selumetinib concentrations followed a similar PK profile as selumetinib, although exposure was much lower, with C max and AUC 0-∞ values about 6% of parent within each patient.
Of the 5 subjects with PRs, all 4 with available tissue harbored a BRAF aberration. Interestingly, among 4 subjects with early PD (<6 mo), 2 had the KIAA1549-BRAF fusion. None of the 5 subjects with NF-1 had a sustained PR, though 3 completed all 26 courses and 4 patients had a reduction in tumor size. In this study, we screened for only the 2 most common genetic alterations in pediatric LGG, KIAA1549-BRAF fusions and BRAF V600E mutations. Largescale sequencing efforts have described other activating mutations in the receptor tyrosine kinase/Ras/Raf/MAPK pathway in LGGs in genes including FGFR1, NTRK2, BRAF, RAF1, PTPN11, NF-1, and RAS. 40 While we did not screen for these additional mutations, our IHC results indicate MAPK pathway activation in all tumors tested. Values: median (range); n: number of patients per dose group; C max : observed maximum plasma concentration; t 1/2 : terminal half-life; AUC 0-∞ : area under the plasma concentration-time curve from time zero to infinity; *CL/F: apparent oral clearance (for N-desmethyl metabolite data, F represents a composite of oral bioavailability and fraction metabolized).
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The level and type of pathway aberration is critical in determining therapy with targeted agents. Rapid disease progression, reported in children with LGG with BRAF fusions treated with the BRAF inhibitor sorafenib 41 may be explained by the fact that the fusion kinase in cells expressing KIAA1549-BRAF functions as a homodimer, rendering them resistant to BRAF inhibition and displaying paradoxical activation of MAPK signaling. 42 In summary, selumetinib is tolerable and active at the RP2D of 25 mg/m 2 /dose b.i.d. in children with LGG. The ongoing PBTC phase II trial stratifies subjects based on histology, BRAF aberration, and NF-1, to allow correlation with tumor response and PFS. Planned targeted-genomic analysis in this study will allow larger-scale assessment of mechanisms of sensitivity and resistance in this patient population.
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